Capsaicin-induced ion fluxes increase cyclic GMP but not cyclic AMP levels in rat sensory neurones in culture.
Capsaicin, which induces fluxes of sodium, calcium, and potassium ions in a subset of both neonatal and adult rat dorsal root ganglion neurones, increased cyclic GMP (cGMP) levels by a factor of 20 (EC50 0.07 microM) to 10-20 pmol cGMP/mg protein in these cells. Cyclic AMP (cAMP) levels were unaffected. Nonneuronal cells derived from rat ganglia, and both neurones and nonneuronal cells from chick were unresponsive to capsaicin. Capsaicin-induced cGMP elevation in rat dorsal root ganglion (DRG) neurones was unaffected by pertussis toxin, lowered by compounds that block voltage-sensitive calcium channels, and was abolished by the removal of extracellular calcium. Calcium, guanidine, and rubidium fluxes were unaffected by treatment of DRG cells with sodium nitroprusside or dibutyryl cGMP. The cGMP response to capsaicin is thus a function of capsaicin-evoked calcium uptake through voltage-sensitive calcium channels. Elevated cGMP levels do not, however, contribute to capsaicin-evoked ion fluxes or to their desensitisation.